The Gerontologist

cite as: Gerontologist, 2016, Vol. 56, No. 2, 222-233
doi:10.1093/geront/gnu050

Advance Access publication June 17, 2014

GERONTOLOGICAL

SOCIETY OF AMERICA®

X,

Research Article

The Seniors’ Outdoor Survey: An Observational Tool for
Assessing Outdoor Environments at Long-Term Care
Settings

Susan Rodiek, PhD, NCARB, EDAC,*" Adeleh Nejati, MArch, EDAC," Eric Bardenhagen,
PhD, RLA, ASLA,2 Chanam Lee, PhD,? and Giulio Senes, PhD3

'Department of Architecture, Center for Health Systems & Design, Texas A&M University, College Station. 2Department of
Landscape Architecture & Urban Planning, Center for Health Systems & Design, Texas A&M University, College Station.
3GIS & Rural Landscape Planning, Department of Agricultural and Environmental Sciences, University of Milan, Italy.

*Address correspondence to Susan Rodiek, PhD, NCARB, EDAC, Department of Architecture, Center for Health Systems & Design, Texas A&M
University, College Station, TX 77843-3137. E-mail: rodiek@tamu.edu

Received December 17, 2013; Accepted April 28, 2014

Decision Editor: Rachel Pruchno, PhD

Abstract

Purpose of the Study: To describe the development and psychometric testing of the Seniors’ Outdoor Survey (SOS), an
instrument for evaluating how well the outdoor space in a long-term care setting supports the preferences and outdoor
usage of residents.

Design and Methods: Content validity of the main SOS items initially was based on relevant literature and preliminary
studies in diverse long-term care settings. After conducting a multiregional pilot study with 152 outdoor spaces at 68
assisted living facilities, the instrument was substantially revised and tested for interrater and test—retest reliability with 22
outdoor spaces at 12 long-term care settings, using 2 raters. Validity was examined using content analysis of resident survey
responses (N = 1,128) from the multiregional study and specific item validation by subject matter experts (N = 53).
Results: The final instrument contains 60 ratable items organized in 5§ domains: access to nature (14 items), outdoor com-
fort and safety (15 items), walking and outdoor activities (14 items), indoor—outdoor connection (11 items), and connec-
tion to the world (6 items). Intraclass correlation coefficient (ICC) estimates of interrater reliability were .91 for the overall
instrument, ranging from .83 to .98 for the 5 domains. Interrater reliability (ICC) was above .70 for more than 79% of
individual items. Test—retest reliability (ICC) was .92, ranging from .81 to .98 for domains.

Implications: The SOS tool fills a gap in the available environmental assessment instruments, providing a reliable way for research-
ers, providers, and designers to evaluate and compare the supportive potential of outdoor spaces for long-term care residents.

Key Words: Environmental assessment instrument, Validation, Reliability, Outdoor usage, Access to nature, Long-term care residents

Access to outdoor space can provide important health-related
benefits for older adults, especially in long-term care settings
where residents seldom leave the facility. Spending time out-
doors can potentially improve mood, sleeping patterns, and
Vitamin D absorption and may reduce falls and fractures
(Cohen-Mansfield & Werner, 2001; Detweiler et al., 2012;
Joseph, 2006). An increasing number of studies show that

outdoor usage, although influenced by weather, health condi-
tions, and staff attitudes, is strongly linked to the character-
istics of the physical environment. As age-related disabilities
increase in later life, the supportive potential of the physical
environment becomes an increasingly important influence on
behavior (Cutler, 2000; Lawton, Weisman, Sloane, & Calkins,
1997; Sugiyama & Ward Thompson, 2007). Reported
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environmental barriers to outdoor usage include inadequate
shade and seating, unsafe walkways, and self-locking doors
(Access to Nature for Older Adults, 2014; Anderzhon, Fraley,
& Green, 2007; Cohen-Mansfield, 2007; Cutler & Kane,
2005; Rodiek, Lee, & Nejati, 2014). Because spending time
outdoors is not a required activity, the systematic evalu-
ation of outdoor access remains a low priority, in spite of
wide acceptance as a meaningful and health-promoting com-
ponent of long-term care settings (Hiatt, 1980; Rodiek &
Schwarz, 2005, 2007). Without a suitable evaluation instru-
ment, it is difficult to determine which environmental char-
acteristics most effectively support outdoor usage and satisfy
residents’ preferences. This paper describes the development
of an observational instrument to meet this need.

Existing Environmental Assessment Instruments

Compared with instruments developed to assess physi-
ological, psychological, and cognitive domains, relatively
few instruments focus on older adults’ physical environ-
ments (Kane, 2000). Several existing instruments (e.g., the
Multiphasic Environmental Assessment Procedure [MEAP],
by Moos & Lemke, 1996) assess the physical environment
as a single component of the overall care setting. Reviews
by Cutler (2000) and the Agency for Healthcare Research
and Quality (2007) described more than 50 instruments
for assessing dementia and nondementia care settings. All
instruments were focused on indoor elements, although
some instruments included a limited number of outdoor
items, such as the Therapeutic Environments Screening
Scale (TESS-NH, by Sloane et al., 2002), the Environmental
Indices (Cutler, Kane, Degenholtz, Miller, & Grant, 2006),
the Observable Indicators of Nursing Home Care Quality
Instrument (Rantz et al., 2008), the Residential Care
Environmental Assessment (RCEA, by Topo, Kotilainen,
& Eloniemi-Sulkava, 2012), and a recent physical environ-
ment instrument (Chaudhury & Cooke, 2013) developed
to accompany the widely used Dementia Care Mapping
(DCM) Tool (Kitwood & Bredin, 1992). An earlier instru-
ment, the Physical and Architectural Features (PAF) check-
list (by Moos & Lemke, 1980), had included a wide range
of outdoor items, but used a yes/no format, capturing only
the presence or absence of an element/feature without
evaluating the quality and supportive potential of these
features. Of the instruments that included several outdoor
items, some were limited to a narrow range of environmen-
tal qualities, such as physical accessibility (e.g., the Housing
Enabler, by Iwarsson, Nygren, & Slaug, 2005). The only
published instrument found to contain a detailed assess-
ment of outdoor space for older adults was the Alzheimer’s
Garden Audit Tool (AGAT; Cooper Marcus, 2007), a
74-item observational instrument that has not been sub-
jected to psychometric testing and specifically targets
environments for advanced dementia. In “active living”
research focused on walking and physical activity (http://
activelivingresearch.org/), several instruments have been

published on outdoor environments for community-dwell-
ing older adults (e.g., the Senior Walking Environmental
Assessment Tool [SWEAT], by Cunningham, Michael,
Farquhar, & Lapidus, 2005). However, the items typically
refer to neighborhood features such as public streets and
sidewalks, with limited relevance for residential care facili-
ties. Overall, outdoor-related issues are fragmented among
existing instruments, and none were found that compre-
hensively assess the supportive potential of outdoor envi-
ronments at nondementia long-term care settings.

Target Goals for Instrument Development

To meet the need for a validated instrument to evaluate
outdoor access for long-term care residents, an environ-
mental audit tool was developed. This paper briefly sum-
marizes how preliminary studies were used to develop a
pilot instrument, which was tested in a multiregional study,
further examined using surveyed resident preferences and
expert opinion, revised into the format presented here, and
tested for reliability at 22 outdoor spaces. Although some
aspects of the previous study phases have been published in
association with other findings, the focus here is on describ-
ing the support for content validity, the revision of the
pilot instrument, and the reliability testing of the revised
instrument. Based on preliminary findings and literature
review, the main goals we established were that the instru-
ment should be: (a) Comprebensive—addressing the full
spectrum of physical environment issues affecting outdoor
usage; (b) Observational—focused on observable physical
features, rather than policy or programs; (c) Empirically
derived—based on empirical support for items, rather
than inference from latent therapeutic goals; (d) User cen-
tered—focused on supporting the usage and satisfaction
of residents; (e) Multidisciplinary—usable by providers,
researchers, design practitioners, and consumer advocates,
without specialized expertise, to allow comparison among
stakeholders; and (f) Widely applicable—appropriate for a
range of residential care settings, to reflect the increased
blurring between different levels of care.

Kane (2000, p. 527) discusses the need for environ-
mental assessment that is comprehensive and based on
“minimizing subjective ratings and emphasizing specific
observations.” She further notes the value of instruments
that are useful in multiple settings, entail a reasonable
amount of time and effort, and are “reliable in the hands
of unspecialized trained assessors.” Because a primary goal
of the proposed instrument is to assess physical environ-
ments from the user’s perspective, Gibson’s “affordance”
concept (Gibson, 1979) formed the conceptual basis for
assessing environmental features. Affordances (also used
in the RCEA instrument listed earlier) emphasize how well
an environmental feature supports (or affords) a targeted
behavior, rather than evaluating the feature’s inherent qual-
ities. The affordance approach emphasizes the primary tar-
geted outcome (in this case, support for resident outdoor
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usage) and is hypothesized to increase reliability by reduc-
ing the subjectivity of ratings. The proposed instrument is
also focused on assessing environments at the micro (i.e.,
physical) level, rather than globally at the macro level (i.e.,
including policy and programmatic issues). This distinction
was noted by Calkins and Weisman (1999, pp. 136-137),
in describing environmental features as a set of “discrete...
independent variables” that are “...objective characteristics
of the physical environment.” In this sense, the proposed
Seniors’ Outdoor Survey (SOS) tool is similar to the TESS
instrument, which was described by Lawton and colleagues
(2000) as “...a collection of relatively concrete aspects of
nursing-home design, many of which have been suggested
as desirable physical features” (p. 36). As an environmental
audit, the items in this instrument can be evaluated directly,
unlike a psychological scale in which internal consistency
within a domain is used to confirm the distinction among
domains that are based on latent constructs. Broad applica-
bility is an important goal for the SOS tool, because of the
increasing diversity in functional capacity among residents
at each level of care, and a trend toward multilevel facili-
ties with shared outdoor spaces. The boundaries between
skilled nursing, assisted, and independent living are becom-
ing less distinct as these models respond to evolving regu-
latory requirements and residents’ preference for aging in
place (Golant & Hyde, 2008; Oliva, 2013).

To optimize environmental support for physically and
functionally vulnerable residents, the SOS tool is designed
to assess environments “through the eyes of a frail resident
using a walker or wheelchair” (Supplementary Appendix 1).
The items in the tool are appropriate for persons with
mild to moderate dementia, who constitute a substantial
percentage of residents in skilled nursing, assisted living,
and even independent living. Because outdoor spaces for

Table 1. Summary of Studies Represented

those with advanced dementia (living in memory-support
units) require highly specific environmental considerations,
they should be evaluated using a purpose-designed instru-
ment such as the Alzheimer’s Garden Audit Tool (Cooper
Marcus, 2007) or the Environment-Behavior Model for
Special Care Units (Zeisel et al., 2003). Recently developed
comprehensive dementia-specific design guidelines also
have sufficient specificity to assist in evaluating outdoor
spaces (Berentsen, Grefsrad, & Eek, 2008; Chalfont &
Walker, 2013).

Content Validation of Domains and Items

To investigate residents’ preferences for environmental fea-
tures related to outdoor usage, preliminary studies were
conducted at a range of long-term care settings in southeast
Texas (Table 1, Studies 1-4). Features reported as impor-
tant in focus groups and open-ended written survey ques-
tions were categorized using content analysis and further
examined with photographic preference surveys. Resident
responses regarding environmental barriers and preferred
features were fairly consistent across the three facility
types; the only significant nongender difference was prefer-
ence for walkways, which decreased with aging (Rodiek,
2006; Rodiek & Fried, 2005).

Environmental features emerging as important from this
process were compared with issues discussed in the relevant
literatures, primarily: (a) physical bealth-related, (b) psy-
chosocial, and (c) design recommendations. Although some
overlaps were found, generally the health-related studies
addressed environmental features that promote physical
activity and nature contact, for benefits such as improved
cardiovascular condition, or reduced incidence of falls (e.g.,
Cohen-Mansfield & Werner, 2001; Detweiler et al., 2012;
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Preliminary Study 1 Focus group 1SN,2 AL, 2 IL 10 50% No 76 569 13% No 77.8 92%
Preliminary Study 2 Survey 1SN, 11IL n/a n/a n/a 17 168 10% No 80.8 100%
Preliminary Study 3a  Focus group 7 AL 34 21%  Yes 108 1,541 7%  Yes 83.6 65%
Preliminary Study 3b  Survey 14 AL 34 41%  Yes 211 1,541 13% Yes 83.6 65%
Preliminary Study 4 Photo survey 14 AL 34 41%  Yes 133 1,541 9%  Yes  83.9 77%
Multiregional Survey 68 AL 139 49%  Yes 1,128 5,632 20% No 83.9 79%
Multiregional Environmental audit 68 AL 139 49%  Yes nla n/a n/a n/a  n/a n/a
SOS reliability Environmental audit 4 SN, 5 AL, 3 IL 12 100% No n/a n/a n/a n/a  n/a n/a

Notes: SOS = Seniors’ Outdoor Survey.

a[L: independent living facilities in the sample were congregate dwellings with communal dining and minimal assistance; AL: assisted living facilities provided

assistance with daily activities; and SN: skilled nursing facilities provided assistance with medical needs in addition to daily activities.
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Joseph, 2006). The psychosocial literature focused on the
role of environmental features in supporting therapeutic
psychosocial goals (see Regnier [2002], for a review of
widely accepted conceptual frameworks). These therapeu-
tic goals, including items such as autonomy, security, and
privacy, also appear in the “key dimensions” proposed by
Sloane, Zimmerman, and Walsh (2001), based on an earlier
model from Lawton, Weisman, Sloane, and Calkins (1997).
The design recommendation literature showed consist-
ency among experts and emphasized environmental fea-
tures reported to influence outdoor usage and satisfaction
(e.g., Brawley, 2006; Regnier, 2002). Features prominent
in the literature reviews were cross-referenced with those
prominent in our preliminary studies to develop the list of
environmental features to be included in the pilot instru-
ment; these were categorized into seven domains according
to Holsti (1969): (a) safety and security; (b) comfort and
accessibility; (c) choice, control, and freedom; (d) access
to nature; (e) connection to the world beyond the facility;
(f) indoor—outdoor connection; and (g) support for physi-
cal activity. Safety and security are linked to underusage of
outdoor areas, concern about visual surveillance, and fear
of falling due to paving problems (Fonad, Wahlin, Heikkila,
& Emami, 2006; Rantakokko et al., 2009). Comfort and
accessibly designed features are linked to resident sat-
isfaction and outdoor usage (Brawley, 2006; Cohen &
Weisman, 1991; Mooney & Nicell, 1992). Choice, con-
trol, and freedom are widely supported in therapeutic con-
ceptual frameworks, contributing to residents’ autonomy
(Mather, Nemecek, & Oliver, 1997; Namazi & Johnson,
1992). Access to nature is found to reduce stress and pro-
mote psychological well-being in older adults (Barnicle &
Midden, 2003; Rodiek, 2002). The frequently reported
behavior of residents congregating near the facility entry
suggests that connection to the world beyond the facility
provides stimulation and fosters continuation of meaning-
ful life roles (Carstens, 1993; Kane, 2004). Problems with
the indoor—outdoor connection can cause frustration or
injury (Demirbilek & Demirkan, 2004; Rodiek, Lee, &
Nejati, 2014). Environments that support physical activ-
ity may help improve sleeping patterns, reduce depression,
reduce cardiovascular risk factors, and reduce the rate of
falls and fractures (Gregg, Pereira, & Caspersen, 2000;
Rejeski & Mihalko, 2001; Taylor et al., 2004). Several
environmental features were found to be related to multi-
ple domains; for example, a poorly designed or maintained
indoor-outdoor connection (e.g., doors that are difficult to
open) can simultaneously reduce residents’ safety, access to
nature, physical activity, and choice/control/freedom.

Developing and Testing Instrument in

Multiregional Study

A pilot instrument (available on request from Access to
Nature, www.accesstonature.org) was developed for a
multiregional study in which it would be used to compare

environmental characteristics with resident outdoor usage
and satisfaction. The instrument was pretested with trained
and untrained raters (n = 5); after iterative revisions, inter-
rater reliability reached .94 (intraclass correlation coefficient
[ICC]) for the overall instrument, with only one domain fall-
ing below .70.The finalized pilot instrument included 63 items
rated from 1-10 (1 = worst, 10 = best), organized into the
seven domains described earlier. Field-testing was conducted
as part of a multifaceted National Institute on Aging—funded
study in three large U.S. metropolitan regions with different
climates (Houston, Chicago, and Seattle), at 68 assisted liv-
ing facilities randomly sampled within a 2-hr driving diam-
eter of the urban cores (Rodiek & Lee, 2009; Rodiek, Lee,
& Nejati, 2014). Outdoor spaces to be evaluated at each
facility were selected based on evidence of usage, resulting in
152 spaces total (mean 2.2 per facility). Two raters received
approximately 10hr of training at facilities not in the sam-
ple, where they practiced rating the supportive potential of
environmental features (affordances) from the perspective of
a frail elderly resident in a wheelchair or walker. Their rat-
ings were compared with those of the instrument developers,
and feasible target goals were discussed for specific features.
The same pair of raters independently assessed all facilities
in the sample, taking approximately 40 min to rate each out-
door space. In this multiregional field-test, interrater reliabil-
ity was .95 (ICC) for the overall pilot instrument, ranging
from .91 to .98 for separate domains.

Revising and Finalizing Instrument

The pilot instrument was revised to confirm the relevance
and exhaustiveness of the items and domains. Revisions
also aimed to simplify and clarify the format, to increase
usability for a wide range of future researchers, facility
staff, and design practitioners.

Further Validation

The pilot instrument was revised to reflect the findings
of the previously described multiregional study (Table 1),
using data from the environmental audits and surveyed
resident preferences (Table 2). Considering resident prefer-
ence as the “gold standard” for quality of life issues (Kane
et al., 2004), the open-ended survey responses (z = 1,128)
regarding the features they “liked best,” “liked least,” and
“would most like to add” were categorized and quantified
to examine the validity of items in the pilot instrument.
Minor regional variations were found in resident prefer-
ences, but no items were excluded on this basis. Validity
was also examined by comparing researchers’ and resi-
dents’ ratings of selected environmental characteristics at
the same facilities; significant agreement was found for
three of the five domains tested by this method (Rodiek,
2008). Using an outcomes-based approach, residents’ levels
of outdoor usage and walking were compared with the envi-
ronmental audit ratings of outdoor space at their facilities;
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multivariate regression analysis found significant positive
association with several environmental features (Rodiek
& Lee, 2009; Rodiek, Lee, & Nejati, 2014). The validity
of domains and items was further examined by 53 subject
matter experts selected based on their record of publica-
tions on this topic. They rated each item on the revised tool
as high, medium, or low, in terms of its potential to support
outdoor usage by older adults; Lawshe’s (1975) approach
was used to determine content validity and item inclusion
(also Wilson, Pan, & Schumsky, 2012).

Instrument Revision

The domain framework was revised to reduce redundancy
and allocate the environmental features into more relevant
categories. Because the conceptually distinct domains
“comfort and accessibility” and “safety and security” had
contained many overlapping items (e.g., comfort and safety
of seating), they were merged into an environmentally
relevant “outdoor comfort and safety” domain, using an
approach similar to that described by Moos and Lemke
(1980) in revising the PAF checklist. Because the “choice,
control, and freedom” domain was comprised mainly
items that overlapped with multiple domains (e.g., mov-
able seating involves comfort, safety, and choice), the items
in this domain were relocated to environmentally specific
domains. Items found to be less relevant in field-testing
were removed (e.g., walkway width had low variability,
and minimal support in resident preferences). Other items
with components that were difficult to assess collectively
were separated into individual items (e.g., “comfortable
seating” was unbundled into the thermal, cushioning, and
ergonomic aspects of seating).

Based on usability testing with researchers and facility
staff, the overall SOS format was streamlined; the wording
of each item was clarified through iterative editing, mak-
ing it possible to eliminate detailed subdescriptions. Items
related to the same environmental component (e.g., seat-
ing) were assembled as clustered questions with multiple
ratable items (Supplementary Appendix 1). This reduced
the feeling of repetition while keeping discrete environmen-
tal characteristics separate for analysis. Although the pilot
instrument used a 1-10 response scale, the revised version
used a 1-7 response scale, based on provider staff feedback
during pretesting, and the reported higher utility and relia-
bility of a 7-point scale (Preston & Colman, 2000; Weijters,
Cabooter, & Schillewaert, 2010). Another advantage of
a 7-point scale is that it permits the use of Likert-type
response categories, which are likely to be easier for most
nonacademic user groups, including design practitioners
and consumer advocates. The resultant ordinal scale is con-
sistent with the objectives of this instrument, in which the
level of environmental support can be considered higher
or lower, but the intervals are not precisely equal, due to
the diverse real-world characteristics of the features being
evaluated.

Reliability Testing Revised Instrument

After iterative pretesting to refine the instrument and evalu-
ate its future usability by staff, the reliability of the revised
SOS instrument (Supplementary Appendix 1) was tested
using 22 outdoor spaces at 12 long-term care facilities, con-
stituting an exhaustive sample of congregate facilities within
a 30-min driving distance of the research center in south-
east Texas (Table 1). Facilities represented a diverse mix
of care settings, representing the population of interest for
this tool. Sites included three independent, five assisted, and
four skilled nursing facilities. The independent living facili-
ties provided congregate living with communal dining and
add-on assistance with daily activities. The outdoor spaces
at two of the facilities were shared among assisted living
and nursing residents. Two students (one from psychology,
one from landscape architecture) with no previous exper-
tise on the topic received approximately 6 hr of training,
similar to that used in the multiregional study, at facilities
not in the sample. Outdoor spaces were rated independently
over a 2-week period, in dry weather and temperatures in
an acceptable comfort range for older adults. Retests were
conducted after approximately 7 weeks to reduce memory
effects while avoiding the effects of seasonal variation; this
time frame is slightly shorter than the 3-month retest inter-
val of indoor spaces used in the TESS-NH. No substantial
changes were made to the study’s outdoor spaces between
test and retest, with the exception of naturally occurring
seasonal variations in plant materials.

Reliability Test Method

The ICC was used to assess the interrater and test-retest
reliability of the revised instrument, using a two-way mixed
model with absolute agreement. ICC values range from 0
to 1, representing the lowest to highest levels of agreement.
Although there is no consensus as to the threshold to deter-
mine an acceptable ICC value, .60 to .75 is usually consid-
ered an acceptable range of the minimum values (Anastasi,
1988; Portney & Watkins, 1993). All statistical analyses
were performed in IBM SPSS Statistics 20.

Reliability

As shown in Table 2, ICC for the overall instrument was
.91, ranging from .83 to .98 for separate domains. Test—
retest reliability (ICC) for the overall instrument was .92,
ranging from .81 to .98 for separate domains. For individ-
ual items, interrater ICC ranged from .09 to 1.00, with 79%
of items above .70. Two items (microclimate control and
locked doors) could not be computed for test—retest reli-
ability due to lack of response variability; both items had
absolute agreement of approximately 95%. Two items had
very low interrater reliability (.09 for nonskid/nonglare pav-
ing, and .10 for outdoor quietness) but had near agreement
(within 1 point on a 7-point scale) of 59%. Another low
item had .39 interrater ICC for paved landings by doors;
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this item had near agreement of 45%. Two items had mod-
erately low interrater reliability (.62 for views of wildlife,
and .69 for outdoor areas well maintained), but high near
agreement (91% and 90%, respectively). Additional items
added during instrument development and field-testing,
such as “support for gardening” and “smoking areas are
well separated,” are shown, but reliability is not reported.
Interrater and test-retest reliability were also analyzed for
each of the three facility types (assisted living, skilled nurs-
ing, and independent living) separately, to further assess the
potential variations in the instrument reliability across facil-
ity types. Although the results showed some variations, all
individual test results were higher than the overall results
of .907 (interrater) and .921 (test-retest). Specific findings
were: .952 (test—retest) and .930 (interrater) for assisted liv-
ing facilities (7 = 7); .937 (test—retest) and .909 (interrater)
for skilled nursing facilities (7 = 9); and .954 (test—retest)
and .964 (interrater) for independent living facilities (7 = 6).

Discussion

Overall, the revised SOS instrument was able to sensitively
evaluate a large number of environmental features in a
short time period. It exhibited reasonably high reliability,
especially in light of the relatively low training require-
ments for the raters, the subjective nature of the evalua-
tions, the use of a 7-point scale, the mixed range of facility
types, and the small number of spaces rated. The overall
reliability of .91 found for the SOS instrument compared
favorably with that exhibited by the TESS-NH, on which
overall interrater agreement was above 80% (Sloane et al.,
2002). On comparable instruments, interrater reliability of
.75 or higher is considered good (Anastasi, 1988; Portney
& Watkins, 1993). The individual SOS items having lowest
reliability (paving glare and noise level) might have been
influenced by time of day; similarly, the items related to
indoor glare had shown low reliability in the TESS instru-
ment. Adequate interrater and test-retest reliability find-
ings for different facility types helped confirm that the SOS
instrument can be reliably applied to a wide range of long-
term care settings. Because this single tool can be used to
assess outdoor spaces at multiple types of nondementia care
settings, it will not substantially contribute to the growing
“proliferation” of measures noted by Kane (2000, p. 520).

The items in the SOS tool were derived from multiple
empirical sources and emphasize environmental support
from the perspective of residents. This focus on behavioral
“affordances” makes the instrument more adaptable to a
diverse range of environmental settings and resident popu-
lations; the use of affordances may also be partly responsi-
ble for the reliability exhibited by the instrument. Table 2
shows the sources supporting the validity of the final SOS
items, and whether they had high, medium, or low sup-
port, compared with other items. All items (100%) had
appeared in the preliminary literature reviews, and all were
supported by the subsequent survey of experts. A large

percentage of the items (82%) were supported by resident
preferences (categorized open-ended survey responses).
Many items (53%) were also found to be significantly and
positively associated with the targeted behavioral outcomes
of outdoor usage and/or walking; none were negatively
associated.

Limitations and Further Research

Instrument Design

This instrument is based on observable physical environment
characteristics, rather than on the programs, policies, and staff
attitudes that may influence outdoor usage in long-term care
settings. The only policy issues directly reflected in the SOS
tool are locked-door policies and maintenance, which can be
observed through physical traces, and tend to have some tem-
poral stability. Future research could develop a policy-related
component to accompany this instrument. Because no com-
parable instrument evaluates outdoor features at this level of
detail, concurrent criterion validity could not be examined;
future instruments could provide comparable data for further
assessments. As an instrument intended for a wide range of
nonexpert stakeholders, the SOS tool does not assess physical
environment characteristics that require specialized expertise
to assess, such as configurational aspects (e.g., site layout,
solar orientation, wayfinding, or path circulation), which
require more site-specific data, and are difficult for nonex-
perts to analyze and interpret; future instrument development
could explore whether additional experts-only items would
make a positive addition to the tool.

Instrument Testing

The preliminary studies and final reliability testing were
conducted within small samples in a single geographic
region, due to funding limitations, whereas the multire-
gional study was conducted with a fairly large sample in
a diverse range of climate regions. Although the prelimi-
nary and reliability studies addressed multilevel applicabil-
ity by using a range of care levels, the multiregional study
included only assisted living, due to constraints from the
funding mechanism and shared study components. Future
studies could use the SOS instrument to examine differ-
ences in reliability and item relevance in a wide range of
facility types and geographic regions. Reliability was not
estimated for several items added after the field-testing had
begun; future studies could examine the reliability of these
items. A 7-week test-retest interval was used; future studies
could examine the stability of ratings over a longer time
frame with greater seasonal changes, to determine whether
the instrument is addressing relatively permanent environ-
mental characteristics. Although interrater reliability test-
ing was conducted with two raters, further testing could
examine reliability with a large number of raters from dif-
ferent disciplines, including untrained raters and provider
staff. If the results of different raters are to be compared,
spaces should preferably be rated at the same season and
time of day. If the chief goal is to evaluate the quality of
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outdoor space, and/or compare qualities at different facili-
ties, ratings should be conducted in weather conditions
comfortable for older adults. Future studies could also
compare provider staff and researcher ratings at the same
sites, to facilitate cross-disciplinary comparison. Further
development and testing could determine whether a more
streamlined self-scored format would be useful for nonre-
searchers and provider staff.

Future Scoring and Weighting

Pretesting and discussion with provider organizations
revealed the importance of scoring to make the results
more meaningful. The pilot version of the instrument did
not include a scoring procedure for the overall instrument,
making it difficult for users to understand the implications
or to compare different outdoor spaces. Although aggre-
gating scores for diverse items may lead to relatively high
scores for facilities where a few excellent qualities over-
compensate for other very poor aspects, the advantages of
having summary scores are likely to outweigh the disad-
vantages. Developing a weighting system can help resolve
this issue, by giving more weight to items that appear to
be relatively essential, and have higher support for validity.
Weighting would allow each item’s score to more propor-
tionally represent its relative importance in supporting resi-
dent usage. In future research, a weighting metric (based
on empirical data) should be developed, to facilitate com-
parison and provide scoring that more accurately reflects
the supportive potential of specific environmental features.

Conclusion

The SOS instrument fills an important gap in assessing
long-term care settings for older adults and can be used
without special expertise to comprehensively evaluate
outdoor environments as an important component of the
residential environment. The tool can be shared among
researchers, design professionals, provider organizations,
and consumer advocates, allowing stakeholders to compare
ratings and seek consensus based on the same instrument.
Researchers can use the tool to compare health-related
outcomes with environmental characteristics; design pro-
fessionals can use it as a base for decision making; provid-
ers can use the tool to prioritize scarce budgetary resources
for facility maintenance, remodeling, and new construc-
tion; consumer advocates can use the tool to compare
specific health-promoting environmental characteristics
among facilities. The SOS tool has strong implications for
policy, practice, and research; it can be incorporated as a
quality measure in traditional strategies such as licensing
and certification; it can contribute to market-based strate-
gies that reflect consumer demands for improved access to
nature and opportunities for active aging; and it is likely to
become an important measure in culture change strategies
because of the strong emphasis on person-centered care
and resident autonomy. For example, the SOS tool could
be used to reinforce the Interpretive Guidelines used by the

Centers for Medicare & Medicaid Services; it can help give
facilities with high-quality outdoor access a competitive
edge in the market. At the same time, the tool can promote
an important goal of culture change, in emphasizing the
need for independent access to outdoor areas, contrasted
with many current facilities where residents must rely on
staff to help them negotiate barriers to outdoor access. By
increasing awareness of the environmental features asso-
ciated with residents’ outdoor usage and preferences, the
SOS instrument may enable future facilities to reduce bar-
riers and increase the health-promoting potential of long-
term care environments.

Supplementary Material

Please visit the article online at http://gerontologist.oxford-
journals.org/ to view supplementary material.
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